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PAlENTS ACT 1977 
A10849GB-DJL/ACL 
Title: Method of Making a Pump 
Description of Invention 

5 TTie present invention relates to a niethod of making a pximp. 

Conventionally the housing for a pump such as a vfsitex pump far use in 
automotive applications is moulded from aluminium. A bearing for a drive 
shaft of the pump is mounted in an aperture in the housing, and it is necessary 
to achieve a gobd fit between the bearing and the housing to ensure that the 

10 movemettt of the bearing with respect to the housing is substantially prevented. 
It is therefore necessary to machine the housing after moulding to ensure that 
the aperture is of the correct dimensions to receive the bearing. 

According to a first aspect of the invention we provide a method of 
making a pump including a polymeric puinp housing and a. drive shaft mounted 

1 5 for rotation in a bearing, the bearing having on an exterior surface at least one 
engagement formation, the method including the step of moulding the pump 
housing around the bearing such that the housing co-operates with the 
engagement formation to restrict movement of the bearing with respect to the 
housing. 

20 Thus, by virtue of the invention, it is not necessary for the housing to be 

machined after moulding, or the bearing to be fitted in a separate stagey and 
therefore the complexity, and hence cost, of manufecturing the pump is 
rediiced. Moreover,' as machined parts are subject to some dimensional 
variation, rigid engagement between the bearing and housing is easier to 
25 achieve and the results are more reproducible when the method of the first 
aspect of the invention is used. 

Preferably the housing is made from a thermoplastic polymer. 
Preferably the housing is moulded using injection rhoul.ding. ' 
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Preferably, a lubricant is inc&rporaled in the bearing prior to moulding of 
the housing around the bearing. 

As the temperature of a polymer during moulding is relatively low 
con^ared to the temperature of aluminium, a conventional low temperature 
! lubricant or grease to assist in smooth and low fiiction rotation of liie drive 

shaft in the bearing can be incoiporated in the bearing prior to moulding of the 
housing around the bearing without ihere being significant degradation of the 
lubricant during the moidding process. 

Preferably the exterior sui&ce of the bearing is generally cylindrical and 
the engagement formation comprises at least one circumferential groove in the 
exterior surface of the bearing. 

Preferably the shaft is received in a use position in the bearing during 
moulding of the housing. 

The bearing may be a ball bearing. 

According to a second aspect of the invention we provide a pump made 
usingihe method of flie first aspect of the invention. 

The pump may be a coolant pump for an automotive engine. 

An embodiment of the invention wiU now be described by way of 
example only in the accompanying drawings of which, 

FIGURE 1 is an iUustration Of a cross-section through a pump according 
to the second aspect of the invention, 

FIGURE 2 is an illustration of a cross-section through a mould for 
making a pump housing according to the method of the first aspect of the 
invention. 

Referring now to Figure 1, there is shown a water pump 10 for use in a 
cooling system of an automotive engine, tiie pump including a polymeric pump 
housing 12 and a generally cylindrical drive shaft 14 mounted for rotation m a . 
bearing 16, first 14a and second 14b ends of the drive shaft 14 extending 
beyond the housmg 12, A toothed pulley 18 is mounted on the first end 14a of 
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the drive shaft 14, and in use this is connected to a crankshaft, of the en^e by 
means of a toothed belt such lhat rotation of the crankshaft causes rotation of 
the drive shaft 14 about a longitudinal axis A of the shaft 14. An unpell'er 20 is 
mounted on the second end 14b of the drive shaft 14 by ineans of a locking ring 
5 22. 

The bearing 16 is mounted in a generally cylindrical aperture 26 in the 
housing 12, the aperture 26 being surrounded by a side wall 28 which extends 
generally parallel to the longitudinal axis A of the drive shaft 14 from a first 
end 28a adjacent the pulley 18 to a second end 28b adjacent tiie impieller 20. 
10 The housing 12 further includes a flange portion 30 which extends frdm the 
second end 28a of the side wall 28. ,The flange portion 30 includes an annular. 
■ . " sealing lip 32 which extends radially outwardly of the side wall 28 generally 
perpendicular to the axis A and which includes a circular groove 34 around the 
entire extent of the sealing lip 32. A sealing device, in this case an O-ring 36, 
15 is contained in the groove 34. 

In use in an' automotive aigine, the.pmnp housii^ 12 is mounted on an 
exterior surface of a cooling jacket surrounding the engine, with the second end 
14b of the drive shaft 14 extending thmugh an aperture provided in the cooling 
jacket into the cooling jacket, and the first end 14a of the drive shaft 14 and 
20 pulley 1 8 remaining outside the cooling jacket The sealing lip 32 engages with 
the exterior surface of the cooling jacket, and the O-ring 36 thus provides a 
substantially fluid tight seal between the housing 12 and the cooling jacket. 
Thus the impeller 20 is located within the cooling jacket, and rotation of the 
drive shaft 14 results in pumping of water, or any oflier cooling fluid, around 
25 the cooling jacket 

■ In order to prevent fluid contained in the cooling jacket from leaking out 
• of the cooling jacket via the bearing receiving aperture 26, a conventional 
mechanical sealing p^ 24 is mounted around the drive shaft 14 between the 
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brnmrro and the impeUer 20. and provite a substmtialty fluid ti^ seal 
between the drive shaft 14 and the side wall 28. 

m fliis exan^Ie, fl.e bean,* 16 is a metamo ball bearing, and includes 
.'!::°,'!*' o^.*'^ balls 38 mounted, in a generally cylindrical- laee -40 lie 
»oe 40 is provided with a tadially inwardly extendtag letaining flange 40a at 
both of its fiee ends. TSvo baU locatmg grooves 42 are provided around the 
«"»»mfeence of the drive shaft 14, and a first set of bearing balls 38 are • 
located m the first groove 42a, and a second set of bearing balls 38 are located 
m fte second groove 42b, the engagement of the bearing balls 38 and the 
grooves 42 thus preventing the drive shaft 14 from movmg in a direction 
generaUy paraUel to its longitudinal axis A when located m the bearing 16. 

. An exterior sur&ce of flie race 40 is provided with at least one 
^gagement formation 44. and in this example, the engagement fonnation 44 is 
a cn^e^^ntial groove, and three of such engagement grooves 44 are 
provided around the exterior surface of the race 40. Tie Amotion of the 
aigagement grooves +» will be discussed fiirttier below. 
The pump 10 is manuactured as follows. 

The pump housing 12 is moulded from a polymer which is preferabfy a 
fliermoplastic polymer such as polypthalamide, polyphenylene sulfide, or 
polyamlde, m this exSn^le by injection moulding, using a mould 46 as 
lUnstiated in Figure 2. A them>oplastic'polyin« is pnsfetably used rather ftan a 

<tem.osetpolym«-sud,asaphenoKcresin.becauseth«moplasticpolymersare ' 
more suitable for use in mjection moulding, and are more readily req^ed and 

re-used 



He mould 46 includes a first part 46a and a second part 46b which are 
such fliat logethi^ they form a mould cavi^, 48 of the required sh^to 

fonn the housing 12. . 
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The pump housing- 12 is moulded around the beaiing 16 with the drive 
shiaft 14 in place within the bearing 16 such that the housing 12 co-operates 
with the engagement grooves 44 substantially to prevent movement of liie 
bearing 16 with respect to the housing 12. Thus &st 50a and second 50b • 
5 inserts are provided to hold the drive shaft 14 and bearing 16 in place in Ihs 
mould cavity 48 during moulding of the housing 12. 

The first insert 50a exteads through an aperture provided in the first 
mould part 46a to an edge of the mould cavity 48 which forms the first end 28a • 
of the side wall 28, the first mould part 46a fitting sufficiently tightly around 
10 the first insert 50a substantially to prevrait molten polymer fi:om leaking out of 
the mould cavity 48 around the first insert 50a whilst still permitting movement 
of the first insert 50a in and out of the first mould part 46a. The first insert 50a 
includes a recess in which the first end 14a of the drive shaft 14 is supported. 

The second insert 50b extends through an aperture provided in the 
15 second mould part 46b into the mould cavity 48 generally centrally of the part 
of the mould cavity that forms the second end 28b of the side wall 28 and 
towards the part of the cavity, that forms the first end 28a of the side wall 28. 
Thus the second insert 50b assists in forming the interior surface of the second 
end 28a of the side wall 28. The second mould part 46b fits sufficiently tightly 
20 around the second insert 50b substantially to prevent molten polymer ftom 
leaking out of the mould cavity 48 around the second insert 50b whilst still 
permitting movement of the second insert 50b in and out of the second mould 
part 46b, and includes a recess in which the second end 14b of the drive shaft 
14 is supported. 

. 25 Both the first 50a and second 50b inserts butt up against the bearing 16 

such that molten polymer can only flow around the exterior surface of the 
bearing race 40 and cannot contact the drive shaft 14 or the retaining flanges 
40a of the bearing 16. 
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The first insert 50a is located against a support structure which is fixed 
relative to the mould 46. whilst a resiUent biasing means 52. in this example a- 
helical spring, is provided to urge the second insert 50b into the mould cavity 
. ..._.l.'^?;J5!^L:55_^i^g 16 is compressed.between the two inserts SOirSOM -add is 
5 retained in Ihe correct position within the mould cavity .48 during injection of 
molten polymer into the mould cavity 48. 

Once the polymer housing 12 has cooled and set the housing 12, drive 
shaft 14 and bearmg 16 assembfy is removed from the mould 46. the pulley 18. 
sealing part 24 and hnpeller 20 are fitted onto the drive shaft 14. and the O-ring 
10 36 located in the groove 34 provided in the sealmg Up 32 of the housing 12. 
The pump 10 may then be fitted to the ext^or of the cooling jacket of an 
engine hy means of bolts (not shown) which extend through bolt receiving 
apertures provided in the sealing lip 32 and into the cooling jacket 

During the moulding process, molten polymer flows into the engagement 
grooves 44 provided around the exterior surface of the bearing race 40, and 
thus, once the polymer has cooled and set. the polymer within the engagement 
grooves 44 provides mechanical locking of the bearing 16 within the housmg 
12, and substantiaUy prevents axial movement of the bearing 16 with respect to 
the housing 12. and may also restrict rotation of the bearing 16 with respect to 
the housmg 12. As the housing 12 is moulded around the bearing 16. the two 
are locked togetha: in a good fit without the need for machining of the housing 
12 after mouldmg. Moreover, the need for a separate step in the pump 
manufacturing process for fitting of the bearing 16 and drive shaft 14 ha the 
housing 12 is ehminated. Thus the pump manufecturing process, is simplified, 
and hence the cost of manufacturing the pump 10 is reduced. 

In addition, the moulded hoiising 12 is not subject to the same 
dimensional variations as a machined housing, and thus, a good fit between the ' 
•housing 12 and the bearing 16 can be reproducibly achieved. Achieving a good 
fit between the housmg 12 aiid the bearing 16 is important to mimmise 
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mov«n«it of the bearing 16 and drive shift 14 will, respect to M housmg 12 
during op«atim of the pump 10. as such - movement increases Ae noBe 
generated by the punq, 10, mcreases the lilceUhood of pwnped fluid leakmg 
from the housing 12: and mcreases wear on the bearing 16. Thus, by mouldmg 

5 the housing 12 around the bearing 16, the life spin of the bearing 16 may 
reliably be increased, and a relatively quiet ahd leak-free pump 10 may be 
produced. 

Typically, the molten polymer reaches a maximnin temperature of 
around 150«C during the moulding process, a temperature which conventional 
iO low temperature lubricants can withstand witiiout significant degradation. 
Il,us, tiie bearing 16 may be lubricated using a low temperature lubricant or 
grease prior to Hie moulding process without the lubricant degrading to a 
significant extent during moulding. 

It will be appreciated that whilst, in this example, the engagement 
15 formations are circumferential grooves 44 around the exterior surfece of the 
bearing race 40, Uie engagement formations may be of any other suitable 
configuration to provide mechanical locking between the bearing 16 and fiie 
housing 12. The engagement formations may protrude firom the exterior 
surfece of the bearing race 40, for example in a circumferential ridge around 
20 the race 40. 

Moreover, fewer or more than tiiree engagement formations may be 
provided. 

It is possible that where circumferentiaUy extending <fflgagemei«t 
fennaticms, either ridges or grooves, are used, rotation of the bearing 16 with 
25 r«,>ect to flie housing 12 m^ stm be permitted. IWs problem could be 
avoided eith« by providing axially extending «.gag«ient formations may be 
provided in addition to circmnfetenflally extending engagement fdnnations, or 
by providing discontinuities in flie ciroumferenSally extaiding «igagement 
formatioiis. 
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"The bearing 16 need not be a baU bearing. It may be a roller bearing, a 
combination ball and roUer bearing, or any other appropriate form of bearing. 

It will also be appreciated that the configmation of the housing 12 is not 
Imiited to t he configuration shown" in^e_accompanying figures, and- the shape 
of the housmg 12 could be modified to accommodate different engine 
configurations, and different arrangements of peripheral parte in an engine 
cavity. 

The features disclosed in the foregoing description, or the fonowing 
claims, or the accompanying drawings, e3q)ressed in their specific forms or m 
terms of a means for performing tiie disclosed fimction, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for reaHsing the invention in diverse 
forms thereof 



CLAIMS . 

1 Amefl.odofmaldi«apm.?>incl»dmgapolymericpumphou.mganda 

drh,e shaft moimted for totafion in a bearing, the bearing having » 

surface at least one engagement formation, the mettiod tacludtag the step of 
mouldingthepnmphousmgapundthebearingsuchlhitthehomingco- 

op^ateswlthfheengagementformationtorestrictmovementofthebearmg 
with respect to the hotising. 
. 2. Amethod according to claim 1 wh^ the polymer is aftermc^lastic. 

3. A method according to claim 1 or 2 wherein the housing is moulded 
using injection moulding- 

4 A method according to any preceding claim wherdn a lubricant is 
mcorporated in the bearing prior to moulding of the housmg around the 
bearing. 

5 A method according to any preceding claim whereto the exterior sur&ce 

of fl.e bearing is generally cyUndrical and the engagement formation compnses 
at least one circumferential groove fa flie exterior surace of the beanng. 

6. Amettiodaccordingtoanyprecedfagclaimwhereintheshaft.breceived 
to a use position m the hiring during moulding of the housfag. 

7. A method acceding to ^lyprecedmgdahnwherem the bearing is a ball 
beariiig. 



r 



• 



^' A method swbstantiaUy as hereinbefore described witJi reference to the 
accompanying drawings. 

- 9. A pump made using the method of claim 1 . . • _ . 

■'5 - . - 

10. A pump according to claim 9 wherein the pump is a coolant pump for an 
automotive engine. 

11. A pump substantially as hereinbefore described with reference to and/or 
10 as shown in the accompanying drawings. 

12. >^y novel feature ornoveIcomt?ination_of features described herein 
and/or in the accompanying drawings. 
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ABSTRACT ; . 

Title: Method of Maldng a Pump 

5 A method of makmg a pmnp (10) including a polymeric pump housing (12) and 
a drive shaft (14) mounted for rotation in a bearing (16), the bearing (16) 
having on an exterior surface at least one engagement formation (44), the. 
method includmg the step of moulding the pump housing (12) around the 
bearing (16) such that the housing (12) co-operates with the engagement 

10 formation (44) to restrict movement of the bearing (16) with respect to the 
housing (12). 
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